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(54) INK JET HEAD, INK JET HEAD PRINTER, AND METHOD OF MANUFACTURING INK JET 
HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high accuracy 
ink jet head which can record an image of high image 
quality at a high rate while facilitating the work and 
reducing the cost by eliminating the need for cutting an 
ink chamber using a highly reliable high purity member. 
SOLUTION: In the ink jet head 101 for ejecting ink from 
a nozzle hole 108 by applying a voltage between 
electrodes 105, 106 and deforming a space constituting 
an ink chamber 102, the ink chamber 102 is surrounded 
by facing piezoelectric material substrates 103, 103 
imparted with opposite polarization, and facing 
nonpiezoelectric material substrates 104, 104 wherein 
the piezoelectric material substrate 103 and the 
nonpiezoelectric material substrate 104 are produced by 10 a-< 
sintering micro particles dispersed uniformly into a 
solvent while causing a chemical change from fluid state 
to nonfluid state. Alternatively, the piezoelectric material 
substrate and the nonpiezoelectric material substrate 
are produced by sintering micro particles dispersed 

uniformly into a solvent while coating a base material under fluid state and causing a chemical 
change from fluid state to nonfluid state. 
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0 2 ^#*t4£{4-£ LfcDaa^*-t-5/±Stitt-^S« 3 
0 3 t, 8'J^ttB*f"t-5*£E«tttt-*fStR3 0 4 irXffi 
30 *tLX^$tlXV^„ 

[0057] mm>&mmm o 314, is/Mtt^sitt 

tir^Sf^mtTt^li^^x, nfttbtt^ toxv^s^t 

XStll)tt^*o/c«tl(r^LXf^$nX^-5„ 
[0 0 5 8] rcD|±«ttWS^3 0 3 14, IS, 2 
1, fo5^l4 3S^(cLXJI*ttWm^4'9, I©E 

14, %MJjfa1>m&.-r?>± 5t«J«$*i.*. rtf)Ettt 
0 3ICI4, (iagf5Willf|5«*roi^ffi(C®1i3 0 
40 5, 3 0 6^^ltP>tLXl/^5„ 

[0 0 5 9] ^E^WS 3 0 4 (4, flMs&i^jg 
^ c t ] l;i^S^^t^:Lfc^(r^3V^x, StilttS-'boX^S 

tltcLX^LX, Elttfmi%3 0 4^ffM$tlX 

[0 0 6 0] Z<D4y?i?=.y h^-y K3 0 1ICI4, |U 
H9lz*i-J:3t-f>^tWftP3 0 7 J:»)-f>^ 
W/'i'S 3 0 2lC|Jt^^tl, 4>7m$n 3 0 714/ 
X/b?L3 0 8 t*t[Bj1--5figl-^$nxi^ 0 
50 [0 0 6 1 ] ;(Oj;5i:^i'^i3 0 2!)^S1t^ 
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Lfc|ffl»«r#r5£E«ttfl-WHR3 0 3 i, *ffi*tttt 
0 4 4r-eH**iT»j«*n, l^EESttTOK 
S3 0 3 RXtitEEWtttftXR 3 0 4I±, fc/htt^tf* 

3 0 3 &tf #£E«tttm*R 3 0 4 TM >2 
S3 0 2 ^SiJiPIIrffll/>^V^T'iS3^ hTJFM-et> 
L*»fcEE«tttm*K3 0 3 *r<ffltBE-CTOftBr«tf, EE 
0 3»fM)J^*<^o$tL, Kit 

[0062] no ftsu 1 2 itmnmrnomm^ > 

V's^y Y^y U H10 I4£MS0, 11 1 I4jE 

EH, 0 1 2 liWfffiH-CSjS. 
[0 0 6 3] Z<DmM<DMM<r>-4>fi/*yh^yb'4 

T, -0?%/ X7u?L4 0 8^<bPii±i£-tt, ^fy^i4 
0 2 as#ffitt£#-(j- LfcCatB^^ 5£E«tt*t»S« 4 
03t, »Ji4lCffi^1-5#E«tt«'»a«4 0 4 ttl 

[0 0 6 4] EE«ttW««4 0 3I4, DfliKO^-^tf 

4 2 o ^m-n^mm^^n^mLtzmcis^ 

EE«tt*fflS1g4 0 3 ©SW 4 0 3 a ^ffM^tl 
[0 0 6 5] r(DEEttttWM*4 0 3 fcRtftdJias, 

ii, 21, h&wtzm^nfew&ttPrfrbte*), m 

4 0 4 ^B§¥tTl-»l^n, roJBE«ttW»*»645« 

»xfi4 0 3i:ii panro«niEsopi9ic«s4o 

5,4 0 6#IS:it<b;h,T^5o 

[0 0 6 6] |5J«[C, #ffi«4*m£«4 0 414, 
o-^-^tt4 2 1 |c«&)tk:»ikLfc 

T«s#**l, ffi«tt*t^S«4 0 4 (O^S 4 0 4 ariSJg 
[0 0 6 7] rcD^V^ v'ly Y^y K4 0 1 fC{±, ffl 

«(::, Hi 2ir*-fJ; oi'-OtmSn 4 o 7 iU-fy 

>^i4 0 2lcf±t$p-£ft, 4 >?m$Q 4 0 7 ti 
/X/P?L4 0 8 iftft-tSteairffM^ft-O^o 
[0 0 6 8] wOMtOJBIB-CIl, &Jfc!ft*>SVMi&M 

■fctt o fctt* 1 1 5 ✓/w- y A'* Srffl v MElMt * 
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5. 

[0 0 6 9] //l— -try 5 y ^^^roMia 

~sf&t&K&. y>K^, ^Ifctt, *^»iS 

[0 0 7 0] &JST/b (4, -H5:S;m (OR) n 

■C* $ H -5 { b£* T , O R Sip & I vtggft £ #ofc 3g 

T, ^*Bf^«J*>S^li-€:©7KfP«9^^l2-f 5. 
M (OR) nT**£4x5ffc-§-*8l©M(4, Na, K, L 
20 i, Si,Al,Mn,Ca,Mg, Pb, Zr,T 
i, Nb, Ni, Cr, Sn£r3?U ORS©R(i, C 

H3 N C2 H5 N C3 Ht „ Ha ^T^"^~ 0 

[0071] &M7a-=«*->ki±, SSp°pfo5v^ii^g 
fc^©#ft-efit$g-ct 5©T\ ®M,\zmftig.<D&mT/u 

x?:100~40 0 o CSg©fS^?fiSTif 5 - 
[0 0 7 2] Sfc, iiS^ttSroT7U=i^-> KSrJtft* 

[0 0 7 3] ^IC, *ffi«tt*t^S4Rtffi«ttttS«© 

[0 0 7 4] ffi«ttWt«ffi©S;S [ g / c m 2 ] 14, 

»Sffi©«;S [g/cm 2 ] 14, #(cPS£$tl^V^ 5 , 
0. 8~ 1 Otmt Lt\ #£t«tt«-if««0^gi:£E 

40 knamtmzf&feztittMK tu 

[0075] i£mm®mm<n^>?mx\m&im 

[GPa] (4, 5 0~2 0 0jW 

*l<, tt&mmm&fao^vfm [cp»] (4, # 

("PS^^ix/i^^, 10 0~4 0 0A^U>. ^JES 

**V»rt«J#iL<, bu#I44 9»S L< 142 0 OK 
50 ±-C*>5. £EtttttffiS«©Hli©^^^@!rtx:3 
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[oo76] mm&ttm&w.<Dm& i &&M [ P P m / d 

eg] 14, ^KlS^tlftl,^ 7~8tm-£L< , # 
E«19:#fW««>!RlBgHKft [ppm/deg] 14, ft 

14, tiffcffigSixftvvis, 4 9 0£L<(43« 

"5„ 10 
[0 0 7 7] £E «t£W««©fW5i|» [W/ c m • d 
e g] 14, mzmfe&irifaW. 0. 0 0 5~0. 1# 

ffjK, imm i &mmm<Dmfcmm iw/ c m • d 

eg] 14, mzmfeZtlfo^* 0. 03-0. 3riW 

[0 0 7 8] ffi«tt«"*SfS«©R«*l4, tfCHl^tl, 20 
ftv^s, 1 0 0 0-4 0 0 OAW* L< , *£E«tttt^sf 
SffiWlit1PPI4, ftlnKJfcSitfcV^ 4~10 0#£? 
* U>„ #NEE«14TO«ffiro|i«45irEE«tt«-*««(7) 
»«»t©B8«l4«tl»SSix«v^s, mJ#l4&#KJfc 
-<T/J^^I5i:"»* L< , 4 Vtftt L< 141 OWTT'fc 

4s«rffiT£-S:5. Lfc#oT#E*tt*mS«©»*sp 30 
^£lW5i'fl-flp;i:*£/h£< T*f 5„ 
[0 0 7 9] ffi«tt£fi<0«£ [H v 1 . 0/GPa] 
(4, «rfcRR£**lJ5eH#, 2-lO^SK, #EE* 
tttti|sfS«oa« [H v 1 . 0 /G P a ] 14, Wt-RS^ 
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* m& t , t ©SMU4#KPg££ ft 

•9#£L<I4, 1. 5fflFJSl±-C'fc"J. «i6 

IS -CO £ It £ 86 jfc -e t , #® 4 9 £f b Sr BS Jt T f 5 „ 
[0 0 8 0] E«tt«-|4S«Wftlf?$^ [Kgf/cm 
: ] 14, #lr|SS5££ft&!,^, 5 0 0-2 0 0 Otfftt. 
L<, #ffmtt*mX«Wft»f$££ [Kg f/cm : ] 
14, i|#KPS££ft&l,^, 3 o 0 0-9 0 0 0/3*0$ L 

Jt^r**l^i*s#*L<, 4 9&;£L<I4, S9#*i 

[0 0 8 1 ] EEttttffW&OflCRffitft* [0 • cm] 
(4, WfcRJtSilfcV^, 0. * 
S«tttt»**Oft«lfi«:* [0 • cm] (4, tffcRBJt 

^ft^a*, 7~io^^^lv\ wi±mmm&tR<D 

[0 0 8 2] *fc, #ff*tti*mS« 
t©F^StfI©iIIJR a (4, 

fitfl. O^raTO^U, MW?£L<I40. 3 
it miilT, 4 19 ff * L < 14 0 . 1 u mt>W£ L < . »5f 
*B(7)8®*&£ Ra#l. 0 // m^g^-5 i , jg;f BlC 

[0 0 8 3] cro*ffi*tt*t^S«iflE«ttWWStS«) 
«**B<75*Efi£R a tlE»«EE<Ii:roM«**l 

Si 







2.0 


1.0 


0,5 


0^ 


0.1 


2.0 


27V 

X 


26V 

X 




23V 

X 


X 


1.0 


25V 

X 


20V 
O 








0.5 






19V 

O 






0.3 


23V 
X 






18V 
@ 




0.1 


X 








17V 

® 



50 



[0 0 8 4] tit, #ff«tt*mS*iff«tt*fflS* 

<t<75f B iwS#*si4, 7°7X-7«ia^fci4u v*aa$n 
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»»*R^ffi«ttW*aS«rlt, Ar, N s , 0=010 

[0 0 8 5] wWi^lwft^ffiSr^Xvffia&tJtu 

[0 0 8 6] ffi«ft#|ij-Sffi 1 0 3, 3 0 3^ 

LX$M Lfcjf 10 3a, 3 0 3 a <T> fc ±T<D*fi 
5 0 1 £&»t, Sffl(C±T»«ffi5 0 2, 5 0 3 5;t 20 
tt, **$l?(73±Tco«S5 0 1 SrT-*.U PtfiJ<7>±T 
©1^5 0 2, 5 0 3(C«jH5 0 4^^LT^5„ ffi 
<IiJCO±T^mg5 0 2, 5 0 3H|103a, 30 3 
afcUESrPpjPl-5d £T\ t*<OiT©ti5 0 1 i 
roSTW^CTl 10 3a, 3 0 3 a 

0 3, 3 0 3 

l±> Z<D ft ffljfa&mR-t t h 211 0 3 a , 

3 0 3 a S:ilLt/i5 t 

[0 0 8 7] jfclr. )IittW«tS2 0 3, 40 3^ 
Sf5SlltrojRllSrHl4l^i- 8 Jft/hSWigjK+fc: 30 

fcttttK LT*ISLTJ*»LfcJ12 0 3 b, 40 3 b© 
tp^lciTwm^S 0 1 SrKJt, ffi«tc±T<7>tt«5 0 
2, 5 0 3$rl3:tj\ tf>^.*go±Tro«1l5 0 1 
U (S)«W±TW«S 5 0 2, 5 0 3 [ZWM 5 0 4^8 
^LTVN-5 0 ffim<D±T<DMfe5 0 2, 5 0 3A^f2 
0 3 b, 4 0 3 bdflffiSrlWt- ^^coiT 
©ti 5 0 1 i ttl 2 0 3 b, 403 

2 0 3, 4 0 3(1, iro^tl*'|R)!4SffiS1-5^*< £ 
212 0 3 b, 40 3 b(Dli2 0 3 a, 4 0 3 a^ 

[0088] mz^ z<D^m<r>mmmm\'-o^xnm 

[0 l 3 oHltM] #JI«tt*WSte l o 4±ir 
n i * y*g|-e^ffiffl«ffiS:Rit, *o±i:sus8c 

70 u inMroMR&Mfrtt*, P Z T»feftt&*&V 
7A-=idriM K*//^^L7tjjSt^lr»£LjiAl 0 0° 
CTib^£)££-£, ^ttHfclT', Mir 9 0 0° C 50 
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[0 0 8 9] WM^iiftifffttMiSi o 
3, io 3oa3Sroaas^e>ix, JBE*tt«-^Sffii o 

3, 1 0 3 W±H^lr A g-^-X hcote^fPBlJT-^tiffl 

[0 0 9 0] #flE«ttWW5« 1 0 4 iffi«tt»»S« 
1 0 3, 1 0 3©JHBfcRi*&ilfcN i«tt£BE«4« 
*«« 1 0 3, 1 0 3 (DiffilFBICRit Ibftfc A g IffiPfl 
CI 0 J V/cm»«|^5r^ltT^$-&?) 0 
[0 0 9 1 ] *<D$ X »teat?, N i iAg^L, 

[0 0 9 2] MtfclWSS 1 0 3, 1 0 3 roMropjffi 
fcAiat»KJ:0JeiMWlO 5, 10 6!rllt5„ 9J 
o*E«tt»»S« 1 0 4 £JE«4# «sfS4E 10 3, l 

0 3(7)±®g|5l^#L, ^f>?il 0 2&j&l&tZ 0 
[H4ft£H6 0$ttfl] £«&tffi£& 2 0 3 , 2 0 

3 t LT, TOpmSdT/Kt^-Xf^l^, 
ffi*ffilwPZT»«fi»5|5&0!r/U3*^ Kfcj/A'tt 
lwLfc«tt&77"y<5r-*&fl!lvr&*|jU 1 0 0° C 

[0 0 9 3] ^©t, 9 0 0° CCMLSymWPZ 
TBS 2 0 3 a 

[0094] r ommmtnm®. 203, 203 <nm& 

£SiS;frffli::tl*flPl1-5SBffifc» Ag^-^hlfe^ 
it 1 0 Vc mC0m^^f[liPLT^g$-tirS o 

[0095] Ag-^-* h*«fciftifci*-eiJMs 

[0 0 9 6] #EtttWIfi2 0 4. 2 04HT, 
1. 5mmf©i>v ! -7!)X^7^f5'^T'J)5* 
yjt— r/M' 5 K<7V<— -troffi^Bdv- y 

7°y ^-^Srffl^X^* U 10 0° CT*M&LKft;£ 
tt^lltL, KJ!C*r«lP+5. ffflf3 0 0° C 
CML, 5 /i mCO S i iScDS 2 0 4 a £f#5 0 

[0097] :©T«ro*Ettttt»Sfi 2 0 4 W 5 „ 

m©S iO:f©i2 0 4 a©±l; < 14 0/jm©|f 

v?-x\ j±mmmms.2 o 3 ^w^s^^lt, 

^»i-5o IEtl4W41S 2 0 3, 2 0 3 (75311 203 
aroptJgCiA 1 2 0 5, 2 0 6£|3: 

its. 

lw, l. 5mmf©*MilrfLtJ:l:7 0 ^ nufgco 

= **>f K£/-M£l-L£itffc£}sitL&«^ 10 0° C 
■C*fb^S^$*, ^ftHfclf, 11:9 0 0° cs 

[0 0 9 8] ^SSrli-f-ft, *«©*Sr5firt-5BEfie 
3 0 3 £t#5 0 ffi«t4ffisfKl£ 3 0 3 coffiE i 
<7?§g(75±ffi(r A g * hll -Mte^lWJ-CiSlt , 

1 0 J V/cm<7>*ffS:*»lfC^ffi$*5 0 t©f, I§ 
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[0099] izmummfc 3 0 3 nnomm^ a 1 m 
m^x'ommmms 0 5, 3 0 6 &R«ta. #£E*tt# 

¥4Sffi3 0 4 £ffi«tt*mS«3 0 3 0>«©±15ttlwft 
ft, -Y>*g3 0 2 «r»*1-*. 

[0 1 0 1 2c75HJgj?iJ] iSffiaff^ 1 . 5mmS 

t>* 1 40(irat'7 f-e 70/i mtl, ffi $ 3 0 0 u mi»i 

!)i-T^ 5 2 0 £PZTfl& 

6£illl&*£t/7^=>*lM KfcyVHKC: Lfc^ftKiifc 10 

&#<bl0 0 o C»U^it5„ 
[0 10 0] MCI, 3 0 0° C*-eftj*U 5 /i m©P 
ZTgfroJl4 0 3 a £#5. 

[oioi] -c-^,^4 2 o<D&Mt^-^<nm.n±M\z 

Ag^ h«^Srte^EP«ljT*^lt^ lO'v/cmW 

L, • o Etttttfil«4 0 3©I 

OpjffitCA 1 MMi^X 9fEl)®§4 0 5, 4 0 6 
S„ 20 

[0102] i. SmmW-<n^>~y=-r y ^^f-fy^f 

y i? xh&tf y m— fvu-f 5 Kro^-^#2 0 4 (Opi^ 

S*?r7y!)^-?^fflV^l*L, 100° CT'iPfi 

[0 10 3] ^r<75f£, 3 0 0° CCUfeifcU 5pm<0S 
i O.8IC014 0 4 a £t#3„ £ O^JEtttttTOSK 4 

0 4 ^ffi«tttfflS« 4 2 0 ©a«5±ffifflt«if U 

>-^4 0 2 £t#5 0 

[0104] 30 

|ieST»<f#lttwSv^litft ; ^y^^^^gWox^^<i- 10 2. 
t\ fr^i$ntf®M,v{&* * hxm%i£x*hz> 0 10 4. 
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* [El 1 ] JE*ttW#S«&tf#E*tt#<5fSffi$:i!te-e 
[02] ffi«ttWS«&tJt*JE«ttW»atES:Sfr-e 

[Ei 3 ] !±mmmm^Ru^i±mmmm^mwr- 

it&tZ'Oti'z.y h^y K<73WSHT*fc5 0 
[15] EE*ttW#£«&tf#EflM*mSfi*ifcft-C 

[0 6 ] s<tttti4Xff&u^E«tttr^x«[«!B«r 
[0 7 ] n*ttwtfs«&tf#E*tttmaffi£n#-e 

f^^-f K <D®&m Xh 5 „ 
[0 8 ] JI«tt#tf£«£tf#ffi*tt$mS««:S!#-e 

MtS-fV^-^iy h^y KOjEB5H-C*)5. 
[0 9] fftttflMMl/lflltttfffllfi&I^t' 

[010] EflHt«"^SSXtJf*£E«tt*t»***iB* 
T-MtS^y^v 5 ! yKy K(75#4IS0T'fc5. 
[011] fftltW«SXtf#fftMfiIS^l* 

[012] JBE«ttm««Xt*#ffi«4W#Sfi£ifcf|j 
-Cffrfc-fS-r^v^y h^y KW»f®0T*fc5o 
[013] £E«tt«-^*«S:»ffii-5illfi(0^1iSr^r 

[014] mofcmmmmmftm-tzmmmmz: 
^-tmx&>& 0 

10 1, 2 0 1 

K 



3 0 1,4 0 1 JlstVx.y Y^i 



2 0 2, 3 0 2, 4 0 2 -Y >-?S 

203, 303, 403 
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